Data on clinical chemistry test use and revenue expenditure per admission or per outpatient visit, were supplied monthly to three consultant physicians.3 The data were provided as eight histograms on four sheets of A4 paper. The first sheet compared clinical chemistry use and expenditure among the physicians on inpatients for that month. The other sheets provided data for the previous 12 months comparing each physician's use and expenditure with the mean of the other four physicians. These data were separated into within hours and out of hours for inpatients and for outpatients. Two consultant physicians who received no information served as controls. Unknown to the physicians, we also collected data on their haematology requests throughout the study period and on their clinical chemistry requests and costs after feedback had stopped. A request was defined as any number of samples taken from a patient at any one time and sent to the laboratory for one or more analyses (tests).
Several strategies for improving laboratory use have been proposed but none has been widely adopted.'2 Although feedback of laboratory data to clinicians has been deemed ineffective,2 we have reported preliminary results suggesting that feedback is effective in changing the request behaviour of physicians. Over six months, the feedback of clinical chemistry laboratory data to general physicians led to a reduction in their clinical chemistry requests and expenditure on outpatients but not on inpatients.
Most other "successful" strategies have either initiated change but been unable to maintain it, or have been too brief to evaluate long term effects.' 2 We therefore carried out a two year prospective controlled study evaluating the effect of laboratory feedback over one year and continued follow up for a further six months after stopping the feedback. Unknown to the physicians, we also evaluated the indirect effect of feedback of clinical chemistry data on their haematology requesting patterns.
Methods
The study was undertaken at Sandwell District General Hospital with approval from the medical executive committee.
Data on clinical chemistry test use and revenue expenditure per admission or per outpatient visit, were supplied monthly to three consultant physicians.3 The data were provided as eight histograms on four sheets of A4 paper. The first sheet compared clinical chemistry use and expenditure among the physicians on inpatients for that month. The other sheets provided data for the previous 12 months comparing each physician's use and expenditure with the mean of the other four physicians. These data were separated into within hours and out of hours for inpatients and for outpatients. Two consultant physicians who received no information served as controls. Unknown to the physicians, we also collected data on their haematology requests throughout the study period and on their clinical chemistry requests and costs after feedback had stopped. A request was defined as any number of samples taken from a patient at any one time and sent to the laboratory for one or more analyses (tests).
Changes in the feedback and control groups were assessed by comparing laboratory use and expenditure before (baseline) (01.11.88 to 30.04.89), during (intervention) (01.05.89 to 30.04 90), and after (follow up) (01.05.90) to 31.10.90) the feedback using the Mann-WXhitney U test. P values of < 0 05 were regarded as significant.
Results
The numbers of emergency admissions and new outpatient visits in the intervention (92% and 21%, respectively) and control (88% and 10%, respectively) groups remained unchanged throughout the three study periods.
In the baseline period the variation in the physicians' clinical chemistry requests on inpatients was 1 5-fold and 3-6-fold on outpatients.
In the one year intervention period, there was an immediate and sustained decrease of 15%, 27%, and 21% in clinical chemistry requests (p < 0 01), tests (p < 0-001), and expenditure (p < 0-001), respectively, and a 10% reduction in haematology tests (p < 0-05) per outpatient visit in the intervention group. These changes persisted in the six months after the feedback had stopped (tables 1 and 2). There were no significant decreases for inpatients in the intervention and control groups (tables 1 and 2).
The cost of providing the feedback was £530 a year. The corresponding annual savings in revenue expenditure and cash (consumable costs) achieved through a reduction in out-patient chemistry usage were £3027 and £560, respectively.
Discussion
The reduction in clinical chemistry usage and costs on outpatients which persisted after feedback had stopped suggests that the feedback of laboratory data to clinicians both achieves and sustains change. A possible reason for this is that comparative feedback involves continuous reinforcement or admonition of current behaviour and therefore provides a continuing stimulus for change.
The fact that fewer outpatients were investigated, and when investigated had fewer tests performed on them, supports the view that the physicians had become more judicious in their laboratory use.
Although not provided with haematology data, the physicians in the intervention group also reduced their haematology usage on outpatients. This and the sustained effect after the feedback was stopped suggests that the feedback had modified the physicians' behaviour towards laboratory testing. The lack of effect on inpatients was probably because the data were not directly supplied to junior medical staff, who requested almost all inpatient tests. The aim of feedback is to influence the decision makers and it may be that feedback should have been provided at this level. An alternative explanation is that the wider variation on outpatient laboratory usage may have been the motivation for change. This is one limitation of providing comparative data in that when there is only a small variation, such as on inpatient usage in this study, there is little incentive to change.
As expected, the cash savings through reducing laboratory workload were small.4 If, however, feedback were extended to a larger group the cash savings would increase proportionately (not including indirect effects on other diagnostic services such as haematology), but the "extra costs" would still be relatively small.
Several strategies for improving laboratory usage have been proposed. 2 The potential advantages3 of this approach are that: (1) it makes no assumptions about which tests are or are not necessary-in practice there are only a few tests which are never effective; (2) it is free from externally imposed standards and therefore not threatening to the clinician; (3) it recognises that clinical practice is dynamic with no explicit ideal; (4) it provides data essential to medical audit, clinical budgeting and resource management; (5) it monitors laboratory use and can be used alone or to complement other strategies; (6) it can easily be automated.
In conclusion, feedback of laboratory use and cost data was acceptable to the physicians, laboratory personnel, and hospital information officers. It modified the requesting behaviour of the physicians studied and resulted in an immediate and sustained reduction in laboratory workload and expenditure. These changes persisted for at least six months after the feedback had stopped. This approach, at the clinicians' request, has now been extended to the whole hospital.
